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RESPONSE TO FINAL OFFICE ACTION 

Mail Stop RCE 
Commissioner for Patent 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

This is in response to the final Office Action dated June 17, 2008 for which a 
response was due on September 1 7, 2008. filed herewith is a Petition and fee for a three- 
month extension of time, thereby extending the deadline for response to December 1 7, 2008. 
Accordingly, this response is timely filed. Reconsideration and allowance of the pending 
claims, as amended, in light of the Remarks presented herein are respectfiilly requested. A 
Request for Continued Examination is also being submitted. 

Amendments to the Claims are reflected in the listing of claims which begins on 
page 2 of this paper. 

Remarks begin on page 6 of this paper. 
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Application No.: 10/686,891 Attorney Docket No.: RMXLNZ00100 

AMENDMENTS TO THE CLAIMS 



This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

In the claims 
1.-122. (Cancelled). 

123. (Currently Amended): A device for managing respiration of a patient 
comprising: 

at least one electrode configured to b e coupled to target a diaphragm or phrenic nerve 
tissue of a patient's body wherein the at least one electrode is configured to deliver electrical 
stimulation to the diaphragm or phrenic nerve tissue to thereby elicit a diaphragm response; 
and 

a stimulator configured to deliver a stimulation signal to the diaphragm or phrenic 
nerve tissue through the at least one electrode in response to sensed respiration due to phrenic 
nerve activity detected internally within the patient's body to elicit an inspiration duration 
different from an intrinsic inspiration duration of an intrinsic breath. 

124. (Previously Presented): The device of claim 123 wherein the stimulator is 
configured to deliver a stimulation signal to the tissue through the at least one electrode to 
elicit an increased inspiration duration with respect to an intrinsic inspiration duration of an 
intrinsic breath. 

125. (Previously Presented): The device of claim 123 wherein the stimulator is 
configured to deliver a stimulation signal to the tissue through the at least one electrode to 
elicit a decreased exhalation duration with respect to an intrinsic exhalation duration of an 
intrinsic breath. 

126. (Currently Amended): A device for managing respiration of a patient 
comprising: 
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at least one electrode configured to bo coupled to target a diaphragm or phrenic nerve 
tissue of a patient's body wherein the at least one electrode is configured to deliver electrical 
stimulation to the diaphragm or phrenic nerve tissue to thereby elicit a diaphragm response; 
and 

a stimulator configured to deliver a stimulation signal to the diaphragm or phrenic 
nerve tissue through the at least one electrode in response to sensed respiration due to phrenic 
nerve activity detected internally within the patient's body to elicit an exhalation duration 
different from an intrinsic exhalation duration of an intrinsic breath. 

127. (Currently Amended): The device of claim [[128]] 123 wherein the stimulator is 
configured to deliver a stimulation signal to the tissue through the at least one electrode to 
elicit a decreased exhalation duration with respect to an intrinsic exhalation duration of an 
intrinsic breath. 

128. - 140. (Cancelled). 

141 . (Previously Presented): The device of claim 1 23 further configured to elicit an 
inspiration rate different from an intrinsic inspiration rate. 

142. (Previously Presented): The device of claim 123 further configured to elicit an 
exhalation rate different from an intrinsic exhalation rate. 

143. - 148. (Cancelled). 

149. (Previously Presented): The device of claim 124 wherein the stimulator is 
configured to deliver a stimulation signal to the tissue through the at least one electrode to 
elicit a slow elongated inspiration. 

150. (Previously Presented): The device of claim 123 wherein the stimulator is 
configured to deliver a stimulation signal to the tissue through the at least one electrode to 
elicit a fast, short inspiration. 
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151. (Previously Presented): The device of claim 1 23 wherein the stimulator is 
configured to deliver low level sequential stimulations. 

152. (Previously Presented): The device of claim 125 wherein the stimulator is 
configured to deliver a stimulation signal that is directed to manipulating blood gases to 
thereby treat apnea. 

153. (Currently Amended): A device for managing respiration of a patient 
comprising: 

at least one electrode configured to b e coupl e d to target a diaphragm or phrenic nerve 
tissue of a patient's body wherein the at least one electrode is configured to deliver electrical 
stimulation to the diaphragm or phrenic nerve tissue to thereby activate at least a portion of 
[fa]] the diaphragm: and 

a stimulator configured to deliver a stimulation signal to the diaphragm or phrenic 
nerve tissue through the at least one electrode in response to sensed respiration due to phrenic 
nerve activity detected internally within the patient's body to elicit an inspiration duration 
different from an intrinsic inspiration duration of an intrinsic breath. 

154. (Previously Presented): The device of claim 153 wherein the stimulator is 
configured to deliver a stimulation signal to the tissue through the at least one electrode to 
elicit an increased inspiration duration with respect to an intrinsic inspiration duration of an 
intrinsic breath. 

155. (Previously Presented): The device of claim 153 wherein the stimulator is 
configured to deliver a stimulation signal to the tissue through the at least one electrode to 
elicit a decreased exhalation duration with respect to an intrinsic exhalation duration of an 
intrinsic breath. 

156. (Previously Presented): The device of claim 1 53 wherein the stimulator is 
configured to deliver a stimulation signal to the tissue through the at least one electrode to 
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elicit a decreased exhalation duration with respect to an intrinsic exhalation duration of an 
intrinsic breath, 

157. (Previously Presented): The device of claim 1 53 further configured to elicit an 
inspiration rate different from an intrinsic inspiration rate. 

158. (Previously Presented): The device of claim 153 further configured to elicit an 
exhalation rate different from an intrinsic exhalation rate. 
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REMARKS 

Claims 123-127, 141, 142 and 149-158 were pending in the present application. By 
virtue of this response, claims 123, 126, 127, and 153 have been amended. Accordingly, 
claims 123-127, 141, 142 and 149-158 are currently under consideration. Amendment and 
cancellation of certain claims is not to be construed as a dedication to the public of any of the 
subject matter of the claims as previously presented. No new matter has been added. 

Rejections under 35 U.S.C § 102(b) 

Claims 123-127, 141-124 and 149-158 are rejected under 35 U.S.C. § 102(b) as 
allegedly being anticipated by Testerman et al. (US 5,522,862). 

In response, independent claim 123 has been amended to recite "at least one electrode 
configured to target a diaphragm or phrenic nerve tissue of a patient's body wherein the at 
least one electrode is configured to deliver electrical stimulation to the diaphragm or phrenic 
nerve tissue to thereby elicit a diaphragm response". (Specification, [0038].) Independent 
claims 126 and 153 have been similarly amended to recite the at least one electrode being 
configured to target the diaphragm or phrenic nerve tissue (which is in direct communication 
with the diaphragm) to elicit a diaphragm response. 

On the other hand, Testerman et al. shows and describes "stimulation of the 
musculature of the upper airway in synchrony with the inspiratory phase of the respiratory 
cycle" and fails to show or describe direct stimulation of the diaphragm or phrenic nerve 
tissue. (Testerman et al., 5: 13-1 5.) Rather, 4 the muscle stimulated is the genioglossus 
muscle stimulated by a cuff electrode placed around the hypoglossal nerve." (Testerman et 
al., 5: 60-62 & Figs. 33-34.) 

Electrically stimulating the diaphragm or phrenic nerve tissue to mitigate an 
obstructive disorder is an entirely different process from electrically stimulating a 
hypoglossal nerve. The hypoglossal nerve is a cranial nerve and emerges from or enters the 
skull to primarily supply the muscles of the tongue. (See attached Exhibit A, 
http://www.medterms.com/script/main/art.asp?articlekev=7652 .) On the other hand, the 
diaphragm muscle controls respiration and is itself controlled by the phrenic nerve. (See 
attached Exhibit B, http://www.medterms.com/script/main/art.asp?articlekev=2983 .) Thus, 
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as taught by Testerman et a!., the application of electrical stimulation to the hypoglossal 
nerve affects only the genioglossus muscle to open the airway to the lungs yet does not affect 
the diaphragm itself to mitigate any obstructive airway disorder, as presently claimed. 

However, the application of electrical stimulation to the diaphragm itself or to the 
phrenic nerve, which in turn controls the diaphragm, does directly affect respiration as the 
diaphragm itself controls respiration. Thus, applying electrical stimulation to the diaphragm 
or phrenic nerve cannot be considered equivalent to stimulating the hypoglossal nerve which 
merely contracts the genioglossus muscle yet does not affect the act of respiration itself 

Therefore, Testerman et al. cannot anticipate independent claims 123, 126, and 153. 
The dependent claims depend ultimately from claims 123, 126, and 1 53 and are patentable 
for at least the same reasons. Accordingly, Applicant respectfully requests the 
reconsideration and withdrawal of the rejections under 35 USC § 102(b). 

Rejections under 35 U.S.C. § 102(e) 

Claims 123-127, 141-142 and 149-158 are rejected under 35 U.S.C. § 102(e) as 
allegedly being anticipated by Ignagni et al. (US Patent Publication 20050021 102 Al ) 

In response, independent claim 123 has been amended to recite "a stimulator 
configured to deliver a stimulation signal to the diaphragm or phrenic nerve tissue through 
the at least one electrode in response to sensed respiration due to phrenic nerve activity 
detected internally within the patient's body \ (Specification, [0012].) Independent claims 
126 and 1 53 have been similarly amended to recite delivering a stimulation signal to the 
diaphragm or phrenic nerve tissue through the at least one electrode in response to phrenic 
nerve activity which is detected within the patient's body via an internally implanted sensor. 

On the other hand, Ignagni et al. shows and describes a device which is configured to 
deliver electrical stimulation on a continuous or periodic basis which is preset. (Ignagni et 
al., [0030].) Ignagni et al. only describes utilizing physiologic activity where an air flow 
sensor external to the body can be provided with an external mechanical ventilator for 
detecting the inspiratory or expiratory air flow. (Ignagni et al., [0035] & Fig. 4.) However, 
the sensing of air flow is an entirely different mode of sensing from phrenic nerve activity in 
mechanism and principle. Moreover, the air flow sensor is a sensor which is necessarily 
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positioned external to the patient's body and cannot be said to be internally within the 
patient's body, as presently claimed. 

Therefore, Ignagni et al. cannot anticipate independent claims 123, 126, and 153. The 
dependent claims depend ultimately from claims 123, 126, and 153 and are patentable for at 
least the same reasons. Accordingly, Applicant respectfully requests the reconsideration and 
withdrawal of the rejections under 35 USC § 102(e). 
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CONCLUSION 



In view of the above, each of the presently pending claims in this application is 
believed to be in condition for allowance. Accordingly, the Examiner is respectfully 
requested to withdraw the outstanding rejections and pass this application to issue. If it is 
determined that a telephone conference would expedite the prosecution of this application, 
the Examiner is invited to telephone the undersigned at the number given below. 

In the event the appropriate fee and/or petition is not filed herewith and the U.S. 
Patent and Trademark Office determines that an extension and/or other relief is required, 
Applicant petitions for any required relief including extensions of time and authorize the 
Commissioner to charge the cost of such petitions and/or other fees due in connection with 
this filing to Deposit Account No. 50-3973 referencing Attorney Docket No. 
RMXLNZ00100 . However, the Commissioner is not authorized to charge the cost of the 
issue fee to the Deposit Account. 



Respectfully submitted, 




Registration No. 45,565 



Customer No. 40518 

Levine Bagade Han LLP 

2483 East Bayshore Road, Suite 100 



Palo Alto, CA 94303 
Direct: (650) 242-421 7 
Fax: (650)284-2180 
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Hypoglossal nerve definition - Medici, 
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^MedicineNet •com 

We Bring Doctors* Knowledge to Vtou 

Source: http://www.medterms.com 

MedTerms is the Medical Dictionary of MedicineNet.com 



Definition of Hypoglossal nerve 

Hypoglossal nerve: The hypoglossal nerve is the twelfth cranial nerve. The twelve 
cranial nerves, the hypoglossal nerve included, emerge from or enter the skull (the 
cranium), as opposed to the spinal nerves which emerge from the vertebral column. 

The hypoglossal nerve supplies the muscles of the tongue. (The Greek "hypo-", 
under and "-glossal" from A"gtossa", the tongue = under the tongue). 

Paralysis of the hypoglossal nerve affects the tongue. It impairs speech (it sounds 
thick) and causes the tongue to deviate toward the paralyzed side. In time, the 
tongue diminishes in size (atrophies). 



Last Editorial Review: 12/1/1998 5:12:00 PM 

Search All of MedlcineNet Fo r: 

| Search ] search help 



© 2008 MedicineNet, Inc. All rights reserved. 

MedicineNet does not provide medical advice, diagnosis or treatment See 
additional information 
close window 



http://www. medterms.com/scrlpt/ma. . 
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MedicineNet .com 

We Bring Doctor*' Knowledge to You 

Source: http^ArVww.medterms.com 

MedTerms is the Medical Dictionary of MedicineNet.com 



Definition of Diaphragm (muscle) 

Diaphragm (muscle): The muscle that separates the chest (thoracic) cavity from 
the abdomen. The diaphragm is the main muscle of respiration. Contraction of the 
diaphragm muscle expands the lungs during inspiration when one is breathing air in. 
We rely heavily on the diaphragm for our respiratory function so that when the 
diaphragm is impaired, it can compromise our breathing. The nerve that controls the 
diaphragm is the phrenic nerve, which originates much high (at C3-C5). During 
development the diaphragm moves down and drags the phrenic nerve with it. 
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Common Misspellings: diaphram (muscle) 
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Filing Date: October 1 5, 2003 

Inventors): Amir J. TEHRANI et al. 
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DELIVERY DEVICE AND METHOD 

Examiner: Alyssa M. Alter 
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SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Mail Stop RCE 
Commissioner for Patent 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Pursuant to 37 C.F.R. § 1 .97 and § 1 .98, Applicants submit for consideration in the 
above-captioned application the documents listed on the attached Form PTO/SB/08a/b. 
Copies of the documents are also submitted herewith. The Examiner is requested to make 
these documents of record. 

Applicant wishes to bring to the Examiner's attention, related applications and patents 
commonly assigned to the assignee of the present invention: U.S. Application No. 
10/966,474 filed October 15, 2004. 

This Information Disclosure Statement is submitted before the mailing of a first 
Office Action after the filing of a Request for Continued Examination under §1.114; 
accordingly, no fee or separate requirements are required. However, if applicable, a 
certification under 37 C.F.R. §1 .97(e)(1) has been provided. 
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Applicants would appreciate the Examiner initialing and returning the Form 
PTO/SB/08a/b, indicating that the information has been considered and made of record 
herein. 

The information contained in this Information Disclosure Statement under 37 C.F.R. 
§ 1 .97 and § 1 .98 is not to be construed as a representation that: (i) a complete search has 
been made; (ii) additional information material to the examination of this application does 
not exist; (iii) the information, protocols, results and the like reported by third parties are 
accurate or enabling; or (iv) the above information constitutes prior art to the subject 
invention. 

In the event the appropriate fee and/or petition is not filed herewith and the U.S. 
Patent and Trademark Office determines that an extension and/or other relief is required, 
Applicant petitions for any required relief including extensions of time and authorize the 
Commissioner to charge the cost of such petitions and/or other fees due in connection with 
this filing to Deposit Account No* 50-3973 referencing Attorney Docket No. 
RMXLNZ001QO . However, the Commissioner is not authorized to charge the cost of the 
issue fee to the Deposit Account. 
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Direct: (650) 242-4217 
Fax: (650)284-2180 
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Figure 19.26 

Resptratoryvolumes and capacities. 

The tidal volume (500 mL) plus the inspiratory re- 
serve volume (3,000 mL) gives the inspiratory capacity 
(3,500 mL), which is the maximum volume of air a per- 
son can inhale following a resting expiration. Similarly, 
the expiratory reserve volume (1,100 mL) plus the resid- 
ual volume (1,200 mL) equals the functional residual ca- 
pacity (2,300 mL), which is the volume of air that 
remains in the lungs following a resting expiration. 

The vital capacity plus the residual volume equals 
the total lung capacity (about 5,800 mL). This total varies 
with age, sex, and body size. 

Some of the air that enters the respiratory tract dur- 
ing breathing fails to reach the alveoli. This volume 
(about 150 mL) remains in the passageways of the tra- 
chea, bronchi, and bronchioles. Since gas exchanges do 
not occur through the walls of these passages, this air is 
said to occupy anatomic dead space. 

Occasionally, air sacs in some regions of the lungs are 
nonfunctional due to poor blood flow in the adjacent capil- 
laries. This creates alveolar dead space. The anatomic and 
alveolar dead space volumes combined equal physiologic 
dead space. In a normal lung, the anatomic and physio- 
logic dead spaces are essentially the same (about 150 mL). 

A spirometer (fig. 19.27) is used to measure respira- 
tory air volumes (except the residual volume). These 
measurements are used to evaluate the course of respira- 
tory illnesses, such as emphysema, pneumonia, lung can- 
cer, and bronchial asthma. Table 19.4 summarizes the 
respiratory air volumes and capacities. 

D What is tidal volume? 

Q Distinguish between inspiratory and expiratory reserve 
volumes. 

fl How is vital capacity measured? 

D How is the total lung capacity calculated? 
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Figure: 19.27 

A spirometer can be used to measure respiratory air volumes.. 

Alveolar Ventilation 

The amount of new atmospheric a ir that is moved i 
resjuratory passages each minute is caTIedlhe minute 
lotion. It equals the tidal volume multiplied by tHe 
ing rate. Thus/if the tidal volume is 500 mL and 
breathing rate is 12 breaths per minute, the minute 
tion is 500 mL x 12, or 6,000 mL per minute. Ho~ 
rnuch of the new air remains in the physiologic dead 

The volume of new air thai does reach the al 
and is available for gas exchange is calculated by sub 
ing the physiologic dead space (150 mL) from the 1 
volume (500 mL). The resulting volume (350 mL) ni 
plied by the breathing rate (12 breaths per minute) & 
alveolar ventilation rate (4,200 mL per minute). The al 
lar ventilation rate is a major factor affecting the co 
trations of oxygen and carbon dioxide in the alveoli. 
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For BREATHING DISORDER DETECTION AND THERAPY DELIVERY DEVICE AND METHOD 



Art Unit 3762 I Examiner Alyssa M. Alter 
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This Is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified 
application. 

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below): 

fee Small ErrtftyFre 

□ One month (37 CFR 1.17(a)(1)) $130 $65 

□ Two months (37 CFR 1.17(a)(2)) $490 $245 
[7] Three months (37 CFR 1.17(a)(3)) $1110 $555 

□ Four months (37 CFR 1.17(a)(4)) $1730 $865 

□ Five months (37 CFR 1.17(a)(5)) $2350 $1175 
f/| Applicant claims small entity status. See 37 CFR 1 .27. 

I I A check in the amount of the fee is enclosed. 

[7] Payment by credit card. Form PTOflOOO is attached. 

PI The Director has already been authorized to charge fees in this application to a Deposit Account. 

n The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 
LJ Deposit Account Number . 

WARNING: Information on this form may become public. Credit card Information should not be Included on this form. 
Provide credit card Information and authorization on PTO-2038. 

I am the Q applicant/inventor. 

□ assignee of record of the entire interest. See 37 CFR 3.71. 
Statement under 37 CFR 373(b) is enclosed (Form PTO/SB/96). 

[/] attorney or agent of record. Registration Number 45,565 

□ attorney or agent under 37 CFR 1 .34. 
Registration number If acting under 37 CFR 1.34 
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